age-appropriate discursive abilities. These skills are measured based on responses on two levels of language: receptive (nonverbal response) and expressive (verbal response) [7] . This approach gives the PLAI-2 a large advantage over other instruments that cover preschool-age children but that only evaluate a specific skill or one level (reception or expression), such as the Peabody Picture Vocabulary Test [8] .
International research has been conducted using the PLAI-2, whose application in measuring and distinguishing the performance of individuals with and without language problems can have different purposes yet convergent results [9, 10] . This instrument can also serve as a control for language intervention programs for preschoolers [11] [12] [13] .
Newell and Graham [11] used the PLAI-2, among other instruments, to follow up on language aspects among preschoolers who showed typical language development. The goal was to help identify factors that affect the capacity of children to learn how to interact socially before entering kindergarten. Another study by Hay et al. [12] compared two groups of preschoolers at risk of learning difficulties and showed that an intervention based on the spoken language skills measured by the PLAI-2 had effects on learning about reading and writing. In contrast, interventions oriented toward aspects of phonemegrapheme decoding interfere with learning about writing. The study also highlighted the importance of multidimensional intervention programs.
The PLAI-2 has also been used in studies involving children with neurodevelopmental problems. For instance, a study conducted by Neufeld et al. [9] showed that children who undergo arterial intervention to fix transposition of the great arteries show language changes compared with others in their age group, as well as cognitive changes, as reflected by both motor skills and academic and behavioral performances. Boit [13] compared the language performances of preschoolers from a low-income background who were engaged in two different intervention programs for 8 weeks and showed that the intervention results for the dialogical model, namely the PLAI-2, showed significant improvements in language performance.
The PLAI-2 has been translated into Portuguese and adapted to Brazilian culture. One component of the translation and adaptation processes were small semantic and syntactic adjustments that were necessary to ensure that the instrument could be applied in Brazil with the same rigorous methodology as that used for the original instrument [14, 15] . A previous study was conducted containing the first results regarding the use of the procedure adapted to Brazilian Portuguese among children with typical spoken language development. The results showed that the Brazilian version of the PLAI-2 was able to differentiate the performance of these children on the receptive and expressive language and discourse ability items [16] .
Given the applicability of this tool in the context of preschool language assessment, the aim of the present study was to test whether the Brazilian version of the PLAI-2 has the potential to assess and identify differences in the typical language development of Portuguesespeaking preschoolers.
Materials and Methods

Subjects
The subjects were selected from public kindergartens in Marí-lia, São Paulo State. The kindergartens were located in different regions of the city, ensuring representation of different social classes in the sample. All of the subjects obtained parental consent via signing of a consent form developed for the specific purposes of this research and in accordance with a resolution of the National Health Council (CNS/196 on Regulatory Guidelines and Standards for Research Involving Humans). This study was approved by the Ethics Committee of São Paulo State University.
The study included 354 children of both genders with typical language development who were between the ages of 3 years and 5 years 11 months. The participants were divided into three groups based on age, as shown in table 1 and as performed for the original version of the instrument. Notably, there was symmetry between gender and age.
Data collection was preceded by clinical evaluation of the language used to obtain information about the participants' medical histories. The inclusion criteria for this study were as follows: (a) no history of sensory abnormalities, including visual, auditory, neurological or psychomotor changes, and (b) no language disorders, as confirmed by clinical evaluation of language performance. All subjects were also screened for their minimum level of auditory response using a pediatric audiometer. According to the literature on this age group, the normal level is 20 dB [17] .
Procedure
A version of the PLAI-2 previously adapted to Brazilian Portuguese was used in this study [14, 15] . We emphasize that this instrument is composed of 70 stimuli proportionally divided between receptive and expressive language (i.e., standardized evalu- ation). These classifications are in turn divided into four levels of discourse ability as follows [7, 18] : (a) matching: object naming, actions and performing imitations (e.g., 'What is the lady doing?'); (b) selective analysis: appointing or selecting attributes of objects and actions based on their functions or integrating features (e.g., 'Point to a part on this one and a part on this one that are different from each other.'); (c) reordering: naming or selecting subtle but perceptually significant aspects, objects, or actions (e.g., 'A lady went into the supermarket and saw something that was not food. What could she have seen?'); and (d) reasoning: naming or selecting objects, features or functions to predict outcomes and justify responses (e.g., 'This girl is happy and this girl is not. Look at her, and point to what shows she is happy.').
The instrument also provides data about the profile of responses and behavioral and environmental issues (nonstandard evaluation), yielding a clinical view of a subject during the test, which can be analyzed for each response from standardized evaluation items. The categories evaluated at this stage are 'underresponsive' (nonresponsive, delayed response, and low volume), 'overresponsive' (extra actions, excessive verbalization, and loud volume), and 'cumulative total of behaviors and adequacy of expressive responses' (fully adequate, acceptable, and ambiguous) [7] .
The children were tested in a quiet room, and the mean time for testing was 40 min per child. We emphasize that the adapted version includes all of the items present in the original version as well as application instructions (orders, scoring, and interpretation). To score items, we assigned 1 point for each item answered correctly and 0 for each item not answered or answered incorrectly according to the scoring criteria established by the examiner's manual from the original test.
The results provided by the instrument were based on an overall score and a partial estimate of development regarding receptive and expressive language. To obtain these results, we added the points (raw score) for the 'receptive' and 'expressive' items and converted them into a scaled score using the normative tables established by the examiner's manual from the original test to form a composite overall score, which represented the discourse ability of the child.
The 'reordering' and 'reasoning' items were calculated together for the 3-year-old subjects, following the examiner's manual instructions, because children in this age group have limited skills relevant to these items, which test the highest levels of communicative skill [7] . This is not the case for 4-and 5-year-olds; as a result, the two items were calculated separately.
Data Analysis
We used version 21.0 of the Statistical Package for the Social Sciences for our descriptive analysis, for which we adopted a significance level of 5%. The Jonckheere-Terpstra test was used to verify possible differences between the three groups as well as to make comparisons with variables of interest. Additionally, the med. = Median; SD = standard deviation; -= 'reordering' and 'reasoning' were calculated together in a single analysis ('reordering and reasoning') for the 3-year-olds. 76 Mann-Whitney test, which was adjusted via Bonferroni correction (Bonferroni alpha = 0.016952), was used to identify groups that differed from the rest when compared pairwise. Table 2 presents data on the descriptive statistics as well as the raw and scaled scores for the three groups for the following items from standardized evaluation.
Results
As previously mentioned, the variables 'reordering' and 'reasoning' were calculated together in a single analysis ('reordering and reasoning') for the 3-year-olds. The two abilities were therefore calculated separately for the groups of 4-and 5-year-olds, which allowed them to be compared ( table 2 ) .
Considering the previous analysis, table 3 presents a group comparison for variables with statistically significant differences.
Regarding the nonstandard evaluation, 
Discussion
This study sought to describe and compare the performance of preschool children with typical language development using the Brazilian version of the PLAI-2. According to the authors, when the PLAI-2 was translated into and adapted to Brazilian Portuguese [14, 15] , the adjustments made to the test were predominantly grammatical and were made to achieve theoretical, semantic and cultural equivalency. These changes were made for all items from the original version as well as for all application instructions (the beginning of the test, scoring criteria, interpretation of results and feedback forms).
Initiatives of instrument adaptations to evaluate spoken language are a current need in the speech therapy domain in Brazil in order to bridge the existing gap regarding objective evaluation methods [14, 15] . The availability of such instruments makes the accomplishment of comparative and cross-cultural studies possible [6] .
The performance of children with typical language development between the ages of 3 and 5 years on the Brazilian version of the PLAI-2 showed that the raw score obtained for the four levels of discourse ability varied between age groups. Specifically, the raw score tended to increase as a function of age (5-year-olds > 4-year-olds > 3-year-olds). One could clearly see that when the groups of 3-and 5-year-olds were compared, all variables were significantly different, which demonstrated that the procedure discriminated between the different performances of these participants for all items in both the receptive and expressive modalities ( tables 2 , 3 ). This finding allowed us to show that for lower levels of abstraction (matching and selective analysis) and the closest age groups (i.e., 3-and 4-year-olds and 4-and 5-year-olds), differences in performance could be identified using the adapted version of the test.
The discursive ability item had the lowest p value of the items analyzed between age groups ( table 2 ), and this measure was also the only one that did not show statistically significant differences in pairwise comparisons between 4-and 5-year-olds; similar averages were observed for the scaled scores of these groups ( table 3 ) . It is noteworthy that the scaled score, and not the raw score (as used for group comparisons for other items), was used for the discursive skill item because discursive ability was measured from the sum of the scaled scores for the expressive and receptive items, meaning that there was no raw score for that item. According to the authors of the original version of the test [7, 18] , discursive ability is the most reliable parameter for measuring language skills via the PLAI-2. However, in the present study, this measure was analyzed along with other items only for exploratory purposes because it is a measure of interpretation that refers to the standards of the original test and therefore should be interpreted with caution. Using this measure as a performance parameter for Brazilian Portuguese requires a complete validation process and instrument standardization [19] .
As mentioned before, for the group of 3-year-olds, the variables 'reordering' and 'reasoning' were calculated together in a single analysis ('reordering and reasoning'), yielding a mean raw score of 6.14 and a standard deviation of 2.91. The low mean is due to the limited abilities of children at this age, who are still in the process of acquiring these two levels of discourse ability. These two levels were calculated separately for the groups of 4-and 5-year-olds, which allowed us to compare the groups. A significant difference was observed in this comparison (p < 0.01), showing that the procedure also allowed for discrimination between 4-and 5-year-olds' performances on these items ( table 2 ) .
A high level of reordering requires that a child rejects certain information over other information; in doing so, the child must manipulate such information internally, so that their response meets the linguistic demands of the task and fulfills a given request (e.g., 'Show the part of the egg that we do not eat.') [7, 18] . Therefore, it is necessary for the child to have enough information about the target stimulus ('egg') in child semantic repertoire to know which part is not food, and the child also must be able to understand the command that is indicated by the verb 'show' in a negative sentence construction.
It is also at this age that children become more exposed to social and communicative situations through conversational interactions and develop more extensive vocabularies, which allows them to understand more complex syntactic structures. In addition, as shown by the test, children already have a certain metalinguistic ability to manipulate language, either in production or in understanding, although such manipulation is not consciously performed [20] .
This fact may in part explain why the 5-year-olds performed better on the 'reordering' and 'reasoning' items than the 4-year-olds ( table 2 ) . For 'reasoning', to understand and execute a task, not only cognitive and language functions but also the ability to perform causal predictions and infer emotional states are necessary.
Regarding the 'receptive language' and 'expressive language' categories, the values were different yet close, demonstrating equivalent performances among typically developing children [21, 22] . The findings of this study are in accordance with those in the literature regarding different age groups. As has been previously mentioned, international studies using the PLAI-2 have demonstrated that the test is sensitive and has a positive predictive value for identifying changes in spoken language [9, 10, 12 ] .
An interesting feature of the PLAI-2, which also held true for the Brazilian version, involves two additional qualitative analyses of information about the adequacy of responses and interfering behaviors that may occur during the response to an item. From the descriptions and comparisons of the performances of the age groups in this study, it was possible to identify interesting features that contributed to a better understanding of the quantitative data presented.
The results showed that differences in the adequacy of the responses were more evident between the groups that were the farthest apart in age (i.e., between the 3-and 5-year-olds), wherein, in general, the performances of the younger groups consistently revealed behavioral profiles that directly influenced the evaluation (e.g., nonresponsive, impulsive behavior) which was expected in developmental terms. Among the pairs of closest age groups, this difference was only found when comparing the groups of 4-and 5-year-olds. Surprisingly, the group of 5-year-olds had fewer 'fully adequate' responses and more 'ambiguous' responses than the groups of 3-and 4-year-olds ( tables 4 , 5 ). This fact could be explained during the evaluation because 5-year-olds inserted other information, such as a description of an object's attributes, into their responses, which ultimately led to higher rates of ambiguities, even though the target stimulus had been addressed. In contrast, younger children tended to respond more succinctly to what was requested, which is not to say that the answer was necessarily correct, but this does explain the lower average raw score for the group of 3-year-olds.
At preschool age, children are still developing mental schemes that support the ability to represent events. At approximately 4 and 5 years of age, children are able to describe a sequence of temporally organized actions with figures of support and present a semantic repertoire and grammar domain that give them a greater ability to describe the graphical elements that make up a scene [23] . As a result, it has been speculated that the response characteristic shown by 5-year-olds may be related to their language development phase. In particular, dialogic experiences at this stage require complementary information, and narratives are still built into descriptions in a guided way.
Notably, the 3-year-olds had higher nonresponse rates and shorter answers than the older children ( tables 4 , 5 ); in other words, the 3-year-olds were more impulsive when meeting requests. Thus, in addition to differences in language development, there are also issues related to the development of inhibitory control. The capabilities of reflection and self-control are still underdeveloped in preschool-age children [24] , which means that younger children are more susceptible to failing complex tasks that require the activation of inhibitory control systems, which develop significantly between 3 and 6 years of age [25] .
Although the 5-year-olds presented a complement to the answers, children in this age group do not necessarily score higher because of 'excessive verbalization'. This phenomenon can be explained by the fact that scores for this behavior do not take into account the context of the information; that is, if an individual completes a response with information relevant to the context, the behavior is still not counted. Extrapolated target responses, without which the response would have been considered as 'excessive verbalization', explain the 5-year-olds' scores.
The results of this study show that the Brazilian version of the PLAI-2 discriminates between the performances of children with typical language development. Specifically, the statistically significant differences observed in the intragroup comparisons revealed that these children are different from one another and that the largest part of the raw scores tend to increase with age.
Nonetheless, as was said before, the outcomes of this study must be discussed with caution, taking into account that the version of the instrument used is not validated for Brazilian Portuguese. As a result, future studies in Brazil (including, for example, validating procedures) may be performed to determine whether this instrument can be used as an assessment procedure in speech therapy clinics to study spoken language disorders in preschoolers.
However, in Brazil, the sociocultural and educational heterogeneity combined with the geographic extent of the country are adverse factors in the procedures for validation, which are in progress. At this point, this paper complies with the aim of providing to the scientific community the information that there is a Brazilian version of the test; future research should include validating procedures.
Conclusions
The results show that children's performances on the adapted version can be described even at the lowest levels of abstraction and in age groups that are close together. These findings provide important evidence that the Brazilian version of the PLAI-2 has the potential to identify differences in typical language development among children aged 3-5 years and justifies investment in validation and standardization studies.
